Coptisine-induced apoptosis in human colon cancer cells (HCT-116) is mediated by PI3K/Akt and mitochondrial-associated apoptotic pathway.
Colorectal cancer is the third leading cause of cancer-related deaths in the word. Coptisine (COP), an isoquinoline alkaloid derived from Coptis chinensis Franch, possesses a wide variety of pharmacological effects. However, its anti-proliferative effect on colon cancer is not fully elucidated. In the present study, we aimed to ascertain whether COP inhibits HCT-116 cell growth and to further explore the molecular mechanism in vitro and in vivo. Cell viability was determined by MTT assay. Cell migration was detected using wound healing assay. Apoptosis, mitochondrial membrane potential (Δψm) and reactive oxygen species (ROS) was analysis via flow cytometry. Hoechst 33342 was used for morphology observation. The expression levels of proteins related to mitochondrial-mediated apoptotic pathway were detected by western blotting. In addition, the antitumor ability of COP was further measured in athymic nude mice. COP significantly decreased cell viability and migration in HCT-116 cells. Flow cytometry and Hoechst 33342 analysis confirmed that COP suppressed cell proliferation by inducing apoptosis. COP decreased Δψm dose-dependently and induced intracellular ROS production time-dependently. Western blotting showed that COP activated mitochondrial-associated apoptosis by down-regulating Bcl-2, Bcl-XL, pro-caspase 3, XIAP level and up-regulating Bax, Bad, cytochrome c, Apaf-1, AIF and cleaved caspase-3 expression. In addition, COP also attenuated PI3K/Akt signaling pathway. In vivo study showed that 150 mg/kg COP significantly delayed the tumor development in BALB/c nude mice. Immunohistochemical analysis also confirmed the activated apoptosis in tumor tissue. The results demonstrated that COP induces apoptosis in HCT-116 cells through PI3K/Akt and mitochondrial-associated apoptotic pathway. Our findings suggest that COP has potential to be a therapeutic candidate for colon cancer patients.